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Traumatic Right Diaphragmatic Rupture Combined with Avulsion of 
the Right Kidney and Herniation of the Liver into the Thorax
Dong  Gon  Yoo,  M.D.*,  ChongWook  Kim,  M.D.*,  Chong-Bin  Park,  M.D.* ,  J a e  H o n g  A h n ,  M . D . * *
Right-sided diaphragmatic rupture is less common and more difficult to diagnose than left-sided lesion. It is rarely 
combined with the herniation of the abdominal organs into the thorax. High level of suspicion is the key to early 
diagnosis, and a delay in diagnosis is implicated with a considerable risk of mortality and morbidity. We experi-
enced a case of right-sided diaphragmatic rupture combined with complete avulsion of the right kidney and hernia-
tion of the liver into the thoracic cavity. 
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CASE REPORT
A  54-year-old  male  worker  was  brought  to  our  emergency 
room.  He  had  been  knocked  down  by  a  falling  object  while 
working  in a construction site. On arrival his  Glasgow  Coma 
Scale  was  9/15  with  blood  pressure  of  80/50  mmHg,  pulse 
rate  of  88/min,  and  respiration  rate  of  26/min.  His  physical 
examination  disclosed  diminished  right  breath  sound.  Labora-
tory  examinations  revealed  gross  hematuria  and  anemia  (he-
moglobin level: 8.3 g/dL). Because his peripheral oxygen sat-
uration  was  90%,  he  was  immediately  intubated.
His chest X-ray showed a massive right hemothorax, which 
was  treated  with  tube  thoracostomy.  Multi-detector  computed 
tomography  (CT)  of  his  chest  and  abdomen  showed  dis-
ruption  of  the  right  diaphragm,  superior  diaplacement  of  the 
liver  into  the  thorax,  active  bleeding  from  the  left  kidney 
with perirenal hematoma, nonvisualization of the right kidney 
in  its  anatomical  position  with  its  dislodgement  into  the 
thoracic  cavity,  and  right  renal  artery  and  vein  obstruction 
with thrombus (Fig. 1). Left renal angiogram revealed hemor-
rhage from the upper polar branch of the left kidney, and the 
bleeding vessel was embolized with coil. Other associated in-
juries  were  multiple  fractures  of  the  ribs,  the  right  humerus 
s h a f t ,  t h e  r i g h t  4
th a n d  5
th  metacarpal  bone,  and  the  spines. 
Through  right  posterolateral  thoracotomy,  we  identified  the 
liver herniated into the thorax. The right diaphragm had a cir-
cumferential tear of approximately 25 cm in length along the 
whole  periphery  of  diaphragm  except  the  medial  aspect.  The 
right kidney was found lacerated in the upper thoracic cavity, 
separated  from  its  vascualr  pedicle  and  ureter  (Fig.  2). Right Diaphragmatic Rupture Combined with Avulsion of the Right Kidney
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Fig. 1. (A) Contrast-enhanced axial CT shows intrathoracic dislodgement of the devascularized right kidney (black arrows) and the dome 
of the liver (short white arrow). (B) Contrast-enhanced CT shows non-visualization of the right kidney in right renal fossa. (C) Coronal ref-
ormation CT shows diaphragmatic disruption (black arrow) and intra-thoracic liver hernia (short white arrows). (D) Coronal reformation CT 
shows intra-thoracic migration of the devascularized right kidney (black arrow).
Because  the  renal  vasculoureteral  stump  could  not  be  found 
in the retroperitoneal space and there was no evidence of ac-
tive  bleeding,  ligation  of  the  stump  was  not  attempted.  We 
restored  the  liver  into  the  abdominal  cavity  and  repaired  the 
diaphragm  using  interrupted  non-absorbable  sutures. 
He  was  extubated  4  days  after  surgery.  A  few  days  later, 
pneumonia  developed.  His  antibiotics  regimen  was  changed, 
and  new  antibiotics  were  administered  for  2  weeks.  The  pa-
tient  gradually  recovered  with  no  further  events.
DISCUSSION 
Traumatic  diaphragmatic  rupture  (TDR)  may  occur  follow-
ing  blunt  or  penetrating  truncal  trauma.  Its  incidence  was  re-
ported  to  range  between  1∼7%  of  the  victims  with  sig-
nificant  blunt  trauma,  and  10∼15%  with  penetrating  trauma 
[1].  TDR  is  commonly  associated  with  other  organ  injuries 
[1-3],  and  mortality  and  morbidity  mostly  result  from  asso-
ciated  injuries  [1,2].  Its  early  diagnosis  is  often  difficult  and 
survival  depends  on  prompt  diagnosis  and  urgent  surgical 
treatment  [4]. TDR  more commonly  affects the  left side  than 
the  right  side  [1-3].  The  preponderance  of  left-sided  ruptures Dong Gon Yoo, et al
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Fig. 2. The right kidney, found lacerated in the right upper thorax 
and completely separated from its vascular pedicle and ureter.
is related to the protective effect of the liver [1,4]. While her-
niation of the intra-abdominal organs through the ruptured left 
diaphragm  is  not  rare,  complete  avulsion  of  the  right  kidney 
and  the  herniation  of  the  liver  into  the  thorax  through  a  rup-
tured  diaphragm  are  extremely  rare  [5].
TDR is constantly a marker of severe trauma [4]. The dia-
phragm  is  rarely  injured  alone,  and  the  incidence  of  asso-
ciated  injuries  ranges  from  91%  up  to  100%  [1-3,6,7]. 
Among  the  abdominal  organs,  the  spleen  and  the  liver  are 
most  frequently  injuried  [3,4,7].  In  our  patient,  both  the  left 
kidney  and  the  liver  were  injured.
It is often difficult to make an early diagnosis of TDR, es-
pecially when the right side is involved [1,2,4,7,8]. Therefore, 
a  high  index  of  suspicion  is  the  key  to  prompt  diagnosis. 
Plain  chest  X-ray  is  the  first  step  in  the  diagnostic  workup 
[6].  Initial  chest  X-rays  lead  to  the  diagnosis  of  27∼62%  of 
the  left-sided  ruptures  and  only  17%  of  right-sided  lesions 
[1,6]. The pathognomic findings on chest X-ray include a na-
sogastric  tube  or  herniated  bowel  loops  within  the  chest,  and 
liver  herniation  into  the  right  thorax  [1].  In  our  patient,  the 
chest  X-ray  showed  a  massive  right  hemothorax  without  any 
other  signs  to  suggesting  TDR.
CT  of  thorax  and  abdomen  is  the  most  useful  and  reliable 
tool  in  diagnosing  polytrauma  patients  [4].  It  shows  findings 
consistent with TDR, such as disruption of the diaphragm and 
intrathoracic  herniation  of  the  abdominal  organs  [1,8].  It  also 
reveals other associated injuries [1]. The limitations of CT in-
clude  difficulties  in  delineating  the  diaphragm  from  the  ad-
jacent  organs,  unnoticed  important  findings  due  to  big  slice 
thickness,  and  blurring  of  the  image  by  respiratory  motion 
around  the  diaphragm  [2].  Helical  CT  has  better  diagnostic 
yields. It is widely known that helical CT can detect 71% of 
TDR,  while  conventional  CT  has  variable  sensitivity  ranging 
from  14  to  61%  [1,8].  Multi-detector  CT  provides  more  de-
tailed  information  by  thinner  slicing,  rapid  imaging  time,  and 
a  more  flexible  image  reconstruction  [1].  In  our  case,  the  di-
rect  signs  of  TDR  (i.e.  disruption  of  the  right  diaphragm,  in-
trathoracic  herniation  of  the  liver,  and  intrathoracic  dislodge-
ment  of  the  right  kidney)  were  clearly  depicted  on  the  coro-
nal  reformated  multi-detector  CT  imaging  (Fig.  1).  Other  di-
agnostic  tools  include  fluoroscopy,  abdominal  ultrasonogra-
phy,  barium  study,  peritoneal  lavage,  and  magnetic  resonance 
imaging  [1,4,8].  Recently  laparoscopy  and  thoracoscopy  have 
been  frequently  performed  for  both  diagnosis  and  repair  of 
TDR  [1,4,8].
Once  the  diagnosis  is  made,  surgery  must  be  performed 
quickly,  as  any  delay  may  cause  the  herniation  of  the  ab-
dominal  organs  and  increase  morbidity  and  mortality  [4,6]. 
Unless  thoracic  injuries  are  present,  TDR  is  usually  appro-
ached through a laparotomy which allows a complete explora-
tion  of  abdomial  organs  for  associated  injuries  [6].  The  pre-
ferred  method  of  diaphragmatic  repair  is  interrupted  or  con-
tinuous full-thickness suturing using nonabsorbable suture ma-
terial  [4].  We  performed  a  thoracotomy  because  associated 
active  renal  bleeding  was  controlled  by  coil  embolization. 
Traumatic  avulsion  of  the  kidney  is  frequently  difficult  to 
identify and its combination with diaphragmatic rupture is ex-
tremely  rare  [5]. 
Early  morbidity  and  mortality  of  TDR  are  mainly  caused 
by  the  associated  injuries  [1-3].  Reported  mortality  rates 
range  from  3.6  to  41%,  and  age,  irreversible  shock  and  trau-
ma  severity  are  major  determinants  for  mortality  [2,4]. 
Mortality  in  patients  with  an  isolated  TDR  is  very  low. 
Prompt  identification  of  associated  injuries  with  adequate 
management  for  them  is  essential  for  successful  outcome.
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